SUMMARY A microcomputer program for use in the storage and retrieval of histopathology records is described. The program was written using dBaseIII, a commercially available data management system. The program provides for efficient storage and rapid retrieval of pathology reports and facilitates clinical research. Downloading of data on to a mainframe computer is possible.
The Prince of Wales Hospital, the teaching hospital of the Chinese University of Hong Kong, has 1400 acute beds. The department of morbid anatomy receives about 10 000 surgical pathology specimens every year. The manual storage of histopathology reports and their subsequent retrieval is tedious and time consuming. To facilitate filing and retrieval a program based on a desk top microcomputer was designed. We report here our first two years' experience with the system.
Material and methods

HARDWARE
An IBM PCXT with 512KB RAM and 10MB hard discs was linked to an EPSON FX-100+ printer. A 32MB external hard disc subsystem (Sigma Designs) was added last year. A streaming tape backup unit with a capacity of 45MB (Sigma Designs) was used to copy data from the hard disc subsystem. SOFTWARE A general database management software, dBaseIII (Ashton-Tate), was used as a basis from which our program "pathology record system" was written. (fig 1) which allows secretarial staff with no computing-knowledge to key in data. The data are entered in two phases. New specimens are entered into the temporary file which contains the patient's demographic data, date of receipt of specimen, laboratory number, and tissue (fig 2) . When the final histopathological diagnosis is available, the diagnosis, SNOMED codes, and comment are added. A flag is then assigned to the record to indicate that the record is ready to be transferred to the permanent file (fig 3) . Worksheet hardcopies are printed out periodically from both files in chronological order (fig 4) . Transferring records from the temporary to the permanent file is done daily together with the updating of the index files by menu-driven program (fig 5) . It takes about 10 to 15 minutes to update 50 records. The updating process is done during off-peak hours. Suen, Chick The records are indexed according to the patient's name, hospital number, laboratory number and SNOMED codes. This allows searches to be done quickly: retrieval takes less than five seconds for a file size of 20 000 records.
Backup of data is done with streaming tape on a regular basis by the authors.
Discussion
We discovered that the introduction of computerisation in our laboratory posed many problems, the least of which was the programming. Resistance from secretarial staff was intense initially, but was quickly overcome as the system proved its value in record retrieval, which greatly assisted the office staff in answering requests from histopathology reports over the phone.
We chose to use the IBM PC because of its popularity. Most of our colleagues possess their own IBM compatible personal computers at home and regularly take data home to work on in floppy discs. Our application program is written in dBaseIII, a very popular and powerful management program. It can handle up to one billion records in up to 128 fields (items); and each field may contain up to 254 characters. Indexing on one or more fields can be done easily. For more advanced programs, one may manipulate up to 15 files at one time. The capacity of this software is obviously more than adequate for a histopathology laboratory. One outstanding feature of dBaseIII is its rapid index search, facilitating almost instantaneous retrieval of data from a very large database. Commands in the program are written in simple English phrases. These are easily mastered with a little practice, even for persons with little or no previous computing knowledge.' Search can also be done on specified variables in any of the fields. Application programs can easily be written. One important feature of the software is that data may be converted into ASCII (American Standard Code for Information Interchange) files, and hence may be downloaded to any standard mainframe computer for data storage or upgrading. This means that record keeping can be started early before planning for a more advanced system, which is known to be time consuming.
To develop our own package on a microcomputer was a challenge. Clinical research and monthly statistics were facilitated by SNOMED coding of the diagnoses. In some centres SNOP was preferred.' Our system required the pathologist to code numerically the diagnosis in SNOMED as this gives a specific morphological and aetiological description of the diagnosis. This was time consuming for pathologists, especially in the early phases before they familiarised themselves with the coding. There are packages available for histopathology laboratories,23 some even permit autocoding ofSNOMED from the topography and morphology phases. One such package is the SNOMED system from the College of American Pathologists (CAP). We were, however, unhappy with the limits such a system imposed on our file structure.
Specimens with more than one histopathological diagnosis pose certain problems. Our system only allows for the principal diagnosis to be indexed. Additional diagnoses are coded and stored in the "comment" field. Only about 10% of our specimens have secondary diagnoses, and retrieval of secondary diagnoses is seldom needed in our daily routine work. Although retrieval of those codes is possible by sequential search, it is more time consuming than the index search. Analysis entailing secondary diagnosis codes, usually for research purposes, can be carried out by running batch files. This can be done at night when the terminal is not needed for data entry or enquiries.
The use of mainframe computers to link up clinical laboratories and even the whole hospital is becoming increasingly popular. The installation of a minicomputer for all the clinical laboratories was in the planning stage when we designed our microcomputer system. The ability of our program to download the existing data into the minicomputer was therefore a major consideration. After the minicomputer (Burroughs Computer System) was installed in August 1986 data transfer was successfully accomplished by first transcribing the data into ACSII files, with minor modifications in file structure. Data can also be downloaded from the minicomputer to the personal computer for processing.
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